Respiratory effects of glutamate receptor antagonists in neonate and adult mammals.
We determined the conditions (immaturity, species, anesthesia, receptor blockade selectivity) under which glutamate receptor blockade produces respiratory depression in mammals. In unrestrained 0- to 2-day-old neonate and adult mice and cats, ventilation was measured by the barometric method, before and after separate or sequential administration of a non-NMDA receptor antagonist, NBQX (2,3-dihydroxy-6-nitro-7-sulfamoylbenzo(F)quinoxaline, 2-200 mg kg(-1) in mice, 10-40 mg kg(-1) in cats), and a NMDA receptor antagonist, dizocilpine (3 mg kg(-1) in mice, 0.15-1.0 mg kg(-1) in cats). NBQX or dizocilpine alone did not decrease ventilation in awake adults, but NBQX strongly depressed ventilation in neonate awake mice and in adult anesthetized animals. Given together, dizocilpine and NBQX always profoundly depressed ventilation by producing a lethal apnea in neonate mice, and an apneustic pattern of breathing in adults of both species and in neonate cats. We conclude that blockade of either NMDA or non-NMDA receptors is innocuous in awake adults. The factors which may potentiate respiratory depression are (1) anesthesia, (2) immaturity, and (3) combined blockade of both receptors types. The mechanism of depression is species-dependent and age-dependent.